This year marks several significant anniversaries for the field of Singular Optics:
• 35 years since the publication of Nye and Berry's 'Dislocations in wave trains' [1] .
• 20 years since the term 'optical vortex' was introduced for a node/phase singularity in a scalar wave [2] .
• 10 years since the publication of Nye's book on the subject 'Natural focusing' [3] , which describes both the theory and experiments of optical caustics, phase and polarization singularities. • The 80th birthday anniversary of Professor Marat Soskin, one of the pre-eminent scientists in this field who coined the term 'Singular Optics' (e.g. [5, 6] ), and the grandfather of Singular Optics in Ukraine.
Beyond a coincidence of multiples of five, what does this represent? One answer to this question is that Singular Optics is now a mature subject. The subject has its own OCIS code (260.6042), and, over the last decade, has been the subject of a book [3] and several reviews [6] [7] [8] [9] . This maturity is reflected in the papers in this special issue, both in the breadth of optics covered, the range of application and the depth of fundamental optical physics considered.
This special issue evolved from the 4th International Conference in Singular Optics, which took place [15] [16] [17] [18] [19] [20] September 2008 in Alushta, Crimea, Ukraine, co-chaired by Professors Michael Berry (Bristol, UK), Marat Soskin (Kiev, Ukraine) and Alexander Volyar (Simferopol, Ukraine). Many participants from the conference have contributions in this special issue, and all papers herein are original research papers or invited reviews.
A way of grouping the main topics covered by this special issue is as follows:
• Optical vortices and circulations: connections of optical singularities with currents [10, 11] , with optical angular momentum [12] [13] [14] , and the creation of vortices from rotating beams [15, 16] .
• Singular polarization optics: polarization singularities in crystals [17] , spin Hall effect [18] , new polarization singularities in partially coherent fields [19] , and singular fibre optics [20, 21] .
• Singularities in modern optics: quantum optics [22] , nonlinear optics [23, 24] and photonics [25] .
• Singularities in classical optics: optical vortices in speckle patterns [26, 27] , caustics [28] and their experimental measurement [29] .
• Applications of singular optics: astronomy [30, 31] , imaging [32] , interferometry [33] .
Another aspect of the maturity of a research field is an awareness of historical precedents. Indeed, the discovery, by William Whewell, of phase singularities in tide wavesamphidromic points-is well known (e.g. [34] ). However, were singularities in optical fields considered earlier than Nye and Berry's celebrated work in 1974?
There were several important developments in what we now recognize as Singular Optics, particularly phase singularities and optical vortices, in the 1940s and 1950s, including the still-popular textbooks by Stratton [35] and Sommerfeld [36] .
Stratton writes the azimuthal dependence of cylindrical modes as exp(inθ), rather than the trigonometric cos(nθ) and sin(nθ) common in earlier treatments; Sommerfeld, in his discussion on interference of plane waves, notices that points of zero intensity in twodimensional wave fields are typical. Other research from this period anticipating Singular Optics is discussed in [9] . An important historical landmark from this period is the work of Hans Wolter [37] published in 1950 5 . Although highlighted some years ago by Rosu [38] , this work has been largely unnoticed by the Singular Optics community (although see [9] ). An English translation of this paper, prepared by U T Schwarz and M R Dennis, follows, reproduced with kind permission of Verlag der Zeitschrift für Naturforschung. We devote the remainder of this introduction to briefly commenting on the significance of Wolter's work.
Wolter studies the total internal reflection of an optical beam at an air-glass interface; it had recently been demonstrated by Goos and Hänchen in 1947 [39] that for a beam of finite width, the centre of the reflected beam is displaced from the centre of the incident beam, in what is now known as the Goos-Hänchen effect. Goos and Hänchen had explained the shift as the tunneling of the light beam through the air. Wolter studies this further by considering, as the incoming beam, a pair of plane waves with slightly different directions, each of which undergoes reflection inside the glass (with a small evanescent component in the air). By considering the geometry of the intensity minima of the incoming and reflected fields (which are used to mark the positions of the beam), Wolter develops a detailed picture 5 2009 thus marking the 60th anniversary of the submission of Wolter's paper! of the intensity and phase distribution, and energy flow in the vicinity of the interface. This work was a theoretical follow-up to Wolter's earlier paper [40] which gave a precise experimental verification of the Goos-Hänchen shift, including its dependence on polarization.
Wolter found, in the part of the total interference pattern close to the minimum of intensity, a street of optical vortices above the interface, and described them as simultaneous zeros of intensity, singularities of phase and circulations of current flow. These properties are, of course, the fundamental identifiers we now use for optical vortices. The lowest vortex is very close to the interface, and is accompanied by a phase saddle just into the air side. In figure 1, Wolter's figures 3 and 4 are replotted using modern computer graphics, clearly showing the phase singularities as circulations in the glass. As reflected by [18] in this special issue, spatial shifts such as the GoosHänchen shift are once again topical in optics. We also note that Wolter's methodology, in using the interference minima to get a precise physical picture and improved experimental accuracy, are very much in the spirit of modern Singular Optics, and remind us that these ideas were as important to our predecessors as in contemporary-and presumably futureoptical science.
